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Earth’s atmosphere has been an unfaithful 
reflection of surface chemistry and biology 

Biosignature gases—not just O2—can be cycled within 
the ocean without accumulating in the atmosphere.
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Earth’s Oxygenation

² Biogenic O2 may have predated remotely detectable 
atmospheric O2 by more than two billion years! False negatives.
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Mesoproterozoic methane
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Mesoproterozoic 
methane may have 
been ~1-10 ppmv. 
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